Introduction
Breast cancer is the most frequently diagnosed cancer and the leading cause of cancer death in women worldwide, accounting for 1.38 million (23%) new cancer cases and 14% of the total cancer deaths in 2008 [1] . The incidence of breast cancer is higher among older women, with one-third of the new cases being diagnosed in women over the age of 65 years [2] . Neoadjuvant chemotherapy or hormone therapy followed by surgery is the standard treatment strategy in early-stage breast cancer. Neoadjuvant therapy allows disease control and downstaging of tumors, enabling surgery to be performed in initially unresectable patients and breast-conserving surgery in patients who would otherwise require mastectomy. Although neoadjuvant chemotherapy is recommended in the majority of cases, treatment-related toxicities and the lack of response in certain subtypes of breast cancer make hormone therapy the neoadjuvant treatment of choice in specific subgroups of patients.
Estrogen receptors (ERs) are overexpressed in 60-70% of breast cancers. Binding of estrogen to the ER stimulates proliferation of mammary cells, leading to cell cycle disruption and, ultimately, tumor formation and growth [3] . ER overexpression is a predictive marker of better response to endocrine treatment, which inhibits Keywords Hormone therapy · Locoregional breast cancer · Surgery · ER/PR+/HER2-Summary Background: Treatment with aromatase inhibitors (AIs) followed by surgery is often recommended for women with locoregional hormone-sensitive breast cancer. However, no study has compared the efficacy of AIs alone versus AIs followed by surgery. Methods: 33 postmenopausal breast cancer patients were treated with primary hormone therapy. Estrogen receptor (ER), progesterone receptor (PR), and human epidermal growth factor type 2 receptor (HER2) expression levels were analyzed by immunohistochemistry. After hormone therapy, eligible patients underwent surgery, and those who were not candidates for surgery continued on hormone therapy. We retrospectively analyzed time to progression, overall survival, response, and impact of surgery on outcome. Results: All patients were ER+. HER2 was successfully analyzed in 30 patients, all of whom were HER2-. The median time to progression was 94 months, and the median overall survival was not reached, while the mean overall survival was 123 months. The overall response rate was 63.6%, with 9.1% complete responses. No significant differences in time to progression or survival were observed between patients who underwent surgery and those who did not. Conclusions: Primary hormone therapy with AIs is effective in elderly breast cancer patients with high lev-the activation of ER. Progesterone receptors (PRs) are regulated by the ER, and PR+ breast cancers also respond well to hormone therapy [4] . Amplification of the human epidermal growth factor type 2 receptor (HER2), a member of the erbB-like oncogene family, is present in 20-30% of breast cancers and was a predictor of overall survival and time to relapse [5] . Postmenopausal women aged over 65 years with ER/PR+ and HER2 tumors are generally considered good candidates for hormone therapy.
Tamoxifen is a selective ER modulator that binds to ERs, thus preventing estrogen from binding. A study comparing tamoxifen alone versus surgery followed by tamoxifen in elderly (> 70 years) ER+ breast cancer patients found no differences in overall survival between the 2 groups of patients, although the rate of local relapse was higher in patients treated with tamoxifen without surgery [6] . A later study, with a longer follow-up of up to 12 years, found both a higher relapse rate and shorter overall survival in patients treated with tamoxifen alone [7] . More recently, aromatase inhibitors (AIs), which suppress the synthesis of estrogen, have replaced tamoxifen as the neoadjuvant treatment of choice in postmenopausal women with ER+ breast cancer [8] . Third-generation AIs, such as anastrozol, exemestane, and especially letrozol, have been shown to be more effective than tamoxifen both as neoadjuvant and as adjuvant treatment, attaining higher response rates and higher rates of breast-conserving surgery when used as neoadjuvant treatment [9] [10] [11] [12] [13] [14] [15] . To date, however, no study has compared the efficacy of AIs alone versus AIs followed by surgery.
The treatment of elderly breast cancer patients is often complicated by the presence of comorbidities and other factors, including possible cognitive deterioration and concomitant medication, all of which need to be taken into account when deciding on the optimal treatment regimen for each patient [8] . While older age in itself is not sufficient to rule out chemotherapy, radiotherapy, or surgery, the potential adverse effects of these treatments are known to increase with age [16] . Neoadjuvant hormone therapy has been shown to be safe and effective in hormone-sensitive breast cancer patients, making it a feasible option for elderly patients [17] . We hypothesized that, in postmenopausal patients older than 65 years with ER/PR+/HER2 breast cancer, neoadjuvant hormone therapy may well enable selected patients to avoid surgery.
We therefore retrospectively analyzed response, time to progression, and overall survival in 33 postmenopausal patients with early-stage ER+ breast cancer treated with primary hormone therapy. In addition, we compared outcomes in patients undergoing surgery and in those treated with hormone therapy alone.
Patients and Methods

Patients
We retrospectively analyzed 33 postmenopausal patients diagnosed with locoregional ER+ breast cancer in our hospital from 2000 to 2010. All patients gave their signed, informed consent prior to starting treatment. Treatment consisted of AIs in all but 1 patient, who received tamoxifen. The planned duration of neoadjuvant treatment was 6 months. After completion of treatment, clinical response was evaluated by physical examination and mammogram, according to [19] .
the Response Evaluation Criteria in Solid Tumors (RECIST) [18] . After hormone therapy, eligible patients underwent surgery, and those who were not candidates for surgery due to her comorbidities and/or because they refused it continued on hormone therapy until progression or death. Candidates for surgery underwent lumpectomy or mastectomy, and pathological response was evaluated according to the criteria of Miller and Payne [19] . After surgery, all surgical patients continued with hormone therapy for another 5 years. Patients who relapsed during this time continued with hormone therapy or were given chemotherapy or palliative care, according to the criteria of the attending physician.
Immunohistochemistry ER and PR expression was determined prior to the decision to administer hormone treatment. HER2 expression was determined as part of the present study. ER, PR and HER2 expression was analyzed by immunohistochemistry (IHC) in tumor samples from the diagnostic biopsy. If positive staining for ER or PR was detected in more than 5% of tumor cells, the sample was scored as positive. HER2 expression was scored according to the criteria of the Spanish Society of Pathology (SEAP) and the Spanish Society of Medical Oncology (SEOM) for the interpretation of the Herceptest [20] . Samples scored as positive (2+, 3+) were further assessed by fluorescence in situ hybridization (FISH).
Statistical Analyses
Quantitative variables were shown as absolute frequencies and percentages. Time to progression was calculated from diagnosis until progression or death. Overall survival was calculated from diagnosis until death from any cause. Time to progression and overall survival time, with their 95% confidence intervals (CIs), were estimated with the Kaplan-Meier method and compared with the log-rank test. All statistical analyses were performed with IBM SPSS (Statistical Package for the Social Sciences) v.20 for MAC OS X. Significance was set at P 0.05. Table 1 shows the characteristics of all the patients. The median age was 79 years (range, 68-91 years), and 23 patients (69.7%) were 75 years or older. The majority of the patients had stage II (45.5%) or stage III (48.5%) disease. 22 (66.7%) had invasive ductal carcinoma. The histologic grade was I in 3 patients (9.1%), II in 12 (36.4%) and III in 5 patients (15.2%). In 13 patients (39%), the histologic grade could not be determined because only fine-needle aspiration had been performed. 1 patient had bilateral breast cancer at diagnosis.
Results
Patient Characteristics
All patients were ER+; in 32 patients (97%), ER expression was higher than 50%. PR expression was 50-100% in 16 patients (48.5%), 20-49% in 6 (18%), and 0-19% in 11 patients (33.3%). HER2 was successfully analyzed in 30 patients, all of whom were HER2 .
Thirty-two patients (97%) received AIs: letrozol in 26 patients (78.7%) and anastrozol or exemestane in the remaining 7 patients. 1 patient received tamoxifen. The median duration of primary hormone therapy for the surgery cohort was 7.4 months (range, 6.2-52 months) (table 1) .
After completion of primary hormone therapy, 12 patients (36.4%) who were not candidates for surgery continued hormone therapy until progression, unacceptable toxicity, or death. 21 patients (63.6%) underwent surgery: mastectomy in 15 (71.5%) and lumpectomy in 6 cases (28.5%). Axillary clearance was performed in all surgical patients except 1 ( 
Response, Time to Progression, and Overall Survival
Upon completion of neoadjuvant hormone therapy, clinical complete response was observed in 3 patients (9%), partial response in 18 (54.6%), and stable disease in 7 patients (21.2%), for an overall clinical benefit of 84.8%. 5 patients (15%) progressed during hormone therapy (table 1); the median TTP of these was 16 months. 2 of them progressed during the neoadjuvant treatment; one was operated and the other one was not considered for surgery because of her comorbidities. The other 3 patients initially refused surgery and continued with the hormone therapy, receiving a median of 32.7 months of treatment before accepting surgery due to progression. Grade 3, 2, and 1 responses were observed in 23.8%, 23.8%, and 52.4% of the 21 surgical patients, respectively (table 1) .
With a mean follow-up of 62 months (range, 6.7-139.4 months) for the entire cohort, the median time to progression was 94 months (95% CI, 81.2-106.8 months) (fig. 1A) . The time to progression in surgical patients was not reached, compared to 69 months (95% CI, 19.8-118.1 months) in those who did not undergo surgery (P = 12) (table 2, fig. 1B ).
The median survival was not reached for the entire cohort ( fig. 2A) , while the mean overall survival was 123 months (95% CI, 108-137 months). The mean overall survival was 126 months (95% CI, 110.7-143.2 months) in the surgical patients and 78 months (95% CI, 62.3-93.5 months) in those who did not undergo surgery (P = 12) (table 2, fig. 2B ).
During follow-up, 27 patients (82%) remained disease free. 6 patients had metastases; bone metastases occurred in 4 and liver metastases in 3 patients. Other metastatic sites were the pleura (2), lymph nodes (2), lung (2) , and peritoneum (1). 4 patients died from causes not related to cancer, 2 of whom were disease free at the time of death. 
Discussion
Breast cancer is a heterogeneous disease and is considered a more indolent disease in the elderly, who are less tolerant of aggressive therapy and who often have comorbidities [8] . At the same time, however, elderly patients often show higher expression of hormone receptors. The median age of our series of patients was 79 years, and 48.5% of the patients were diagnosed with stage III disease and 45.5% with stage II. This is in line with general epidemiological data indicating that older breast cancer patients tend to be diagnosed with more advanced stages of the disease [21] . While the risk of treatment-related adverse events often leads physicians to rule out chemotherapy in elderly patients, hormone therapy is an effective and safe option in elderly patients with ER/PR+/HER2-breast cancer, and response rates are comparable to those obtained with neoadjuvant chemotherapy in selected groups of patients [22] .
The outcomes in the present study were generally in line with previous reports. The clinical response rate was 63.7%, including 3 complete responses, but no complete pathological responses were observed. Both of these findings are in agreement with previous studies [13, 15] , which reported clinical response rates of 58-76% but infrequent complete pathological responses in ER/PR+/HER2-breast cancer. The median time to progression in the present study was 94 months, and only 6 patients had metastases, 4 (29%) of whom had bone metastases, which have been linked to hormonesensitive breast cancer [23] . The median overall survival was not reached, while the mean overall survival was 123 months, and at the time of analysis, only 4 patients had died, none due to cancerrelated causes. The majority of our patients were ER/PR+, and HER2 expression was negative in all 30 patients in whom it was successfully analyzed. In addition to this favorable ER+/HER2-status, we suggest that the type of hormone therapy may have contributed to these superior outcomes, since the majority of patients received AIs, which have been shown to be more efficacious than tamoxifen [9] [10] [11] [12] [13] [14] [15] .
Importantly, no significant differences in time to progression or overall survival were observed between surgical and non-surgical patients. A previous study comparing tamoxifen alone versus surgery followed by tamoxifen also found no differences in overall survival during the first 12 years of follow-up [6, 7] . In the present study, the median age of the patients was 79 years, and physicians must weigh this uncertain survival benefit against the increased risks of surgery in elderly patients when deciding on treatment options for these patients.
Endocrine therapy with AIs alone is not an alternative but a justified and reasonable therapy strategy with encouraging time to progression and overall survival in elderly patients with ER-positive breast cancer who are at high risk for surgery-associated morbidity and mortality or who refuse surgery. Despite the retrospective nature and the small sample size of our study, our findings provide a rationale for the use of hormone therapy in elderly patients with ER+/HER2-breast cancer, which warrants examination in a larger patient cohort.
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